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The Accident

Capital Airlines!' Flight 500, a DC-3
aircraft, NC-25691, at 2041, December
12, 1949, crashed into the Potomac Raver,
1,875 feet southeast from the approach
end of runway 36 of the Washington Na-
tivnal Airport, Washington, D. C. Four
of the 20 passengers were kiiled, 14 re-
ceived serious injuries, and two received
winor injJuries. The pilot and the co-
pilot of the crew of three were killed
and the flight attendant was injured.

The aircraft was destroyed.

History of the Flight

Capital Airlimes' Flaight 500 origi-
nated 1n Memphis, Tenn., December 12,
1949, andproceeded in a routine manner to
Norfolk, Va, No difficulties of any kind
were experienced. At Norfolk a new crew
consisting of Captain William J. Ddvis,
Copilot Lloyd L. Porter, and Flight
Attendant Joseph W. Buell were assigned
to the flight for the remainder of the
trip to Newport News, Va., and Washing-
ton, D. C. Before takeoff from Norfolk,
Captain Ddvis studied all weather data in
the Capital Airlines office, and called
the company's dispatcher in Washington
who advised him that weather conditions
would remain above landing limits until
after midnight.?

Flight 500 took off from Norfolk at
1816; arrived at Newport News, Va., at
1836; and seéven minutes later, at 1844,
was again in the air en route to Washing-
ton by way of Richmond, Va., at a c¢ruils-
ing eltitude of 4,000 feet. On board
were 20 passengers, the crew of three,

1AZLl times referred to hereln are Eastern Standard
and based on the 24-hour clock.

£rLanding 1lmits for Capital Airllnes at the Wash-
Ington Natlonal Alrport, stralght-1n approach, are

Celling 400 feet, visibility 3/4 mile,
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792 pounds of cargo and 3,000 pounds of
fuel. Total aircraft weight was 25,472
pounds, which was 126 pounds 1n excess
of the certificated aireraft welght.
The load was distributed so that the
center of gravity of the alreraft was
within the certificated limits.

The trip continued without incadent.
It reported over Richmond at 1910, and
was then cleared by Air Route Traffic
Control to proceed at 8,000 feet to the
Clifton Intersection, which is 32 miles
southwest of the Washington National Air-
port. By the time that the flight
arrived over Clifton, howéver, ceiling
and visihility at Washington were below
landing minimums, sSo instructions were
given to the flaight to "hold." Approxi-
mately 410 gallons of fuel remained on
board, and weather conditions at the al-
ternate airports of Richmond and Norfolk
were remiéining well gbove landing mini-
mums.,

At 2025, a weather observer stationed
at the south end of runway 36 at the Na-
tional Airport reported that the ceiling
was 400 feet variable, and that the visi-
bility was 3/4 of a mile. Since landing
minimums were now indicated, the control
tower cleared one aircraft to land and
the Capital fiight to descend to 3,500
feet in the holding pattern. The air-
craft which had beea cleared to land com-
pleted 1ts landing at 2033 without inci-
dent using the instrument landing system
(ILS) . At 2033 snother runway observa-
tion was made, reporting the ceiling to
be 400 feet varrable, and the visability
1 1/2 miles restricted by light rain and
fog. Immediately following the transmis-
sion of this observation, clearance was
given to Capital's Flight 500 to descend
to 1,300 feet and to commence 1ts landing
approach. Flight 500 acknowledged. Five
minutes later, at 2038, the flaght re-
ported ledving the outer marker, five
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miles south of the end of runway 36, at
which time it was cleared by the tower to
land.

From the holding pattern to the outer
marker the aircraft was observed 1n the
ground ccntrol approach (GC4) radar
scopes wh_ch are in the Washington Na-
trzonal Teower. Nothing unusual was noted.
As the flight passed over the outer
marker at 1,500 feet, entering 1ts ILS
approach, the GCA operator advised that
the approach would be monitored. This
message, as 1s customary, was not ac-
knowledged, so 1t is not known whether
elther the prlot or the copilot was
listening to GCA.

In the GCA radar scopes, the flight
path and descent at first appeared to be
normal. When the airecraft was 4 1/2
miles from 1tS point of landing, it was
200 feet to the right of the intended
track, an extended center line of the
runway, and the glide was good. VWhen 1t
was three miles frow intended point of
touchdown, it was 50 feet to the right
and the glide was still good. When two
miles out, the aircraft was on the center
line; and only 25 feet above the glide
path. One end one-half miles out, 1t was
on the center line, and on the glide
path. Then, the flight began to deviate
to the right from the center line. The
GCA operator in his monitoring conversa-
tion advised the flight that 1t was
drifting sharply to the right, and
followed by saying that it had gone 1,300
feet off course. The flight then
appesred to turn left, proceeding back to
the center line, but when within 1,000
feet of the center line and only 1/2 male
from the end of the runway, it dis-
appeared entirely from the scopes.

The aircraft was neither seen nor
heard by any of the control tower opera-
tors, nor by the weather observer sta-
tioned at the end of runway 36. A few
minutes after the accident, the runway
observer reported the ceiling to be 400
feet variable and visibility to be 3/4 of
a mile, There was light rain and fog,
and the wind was from the south-southwest
at nine miles per hour. The aircraft
struck the water, left wing and nose
first, in a steep nose down, left turning
attitude.
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Investigation

The wreckage was recovered from five
feet of water in the Potomac River 1,875
feet southeast of the south end of runway
36 of the Washington National Airport.
The left wing was mangled, torn, and
broken, and it, as well as the left por-
tion of the center section, had been
forced rearward in reference to the fuse-
lage through an arc of about 35 degrees.
The right wing with parts of the raight
‘portion of the center section had been
forced forward through an arc of about 20
degrees. The leading edges of both the
right and left wings were flattened in a
rearward direction. The fuselage was
partially detached from the center sec-
tion, and broken at the locations of the
leading edge and at the trailing edge of
the wing. The nose section, including
the pilot compartment, was buckled, torn
and compressed.

The vertical stabilizer, rudder, and
the left horizontal stabilizer remained
attached to the fuselage. The left ele-
vator was partially separated from the
stahilizer, remaining attached by only
one hinge, and the right horizontal sta-
hilizer and elevator were partially sepa-
rated from the fuselage, hdving been
forced downward through sn arc of approx-
imately 70 degrees from their normal po-
sition. The left power plant was found
20 feet ahead of the main body of the
wreckage, and the right one was located
beneath the center section. [laps and
landing gear were found to hdve been
fully extended.

Since the control pedestal and the
control cables were badly damaged, the
position of the controls found in the
cockpirt could not be considered as a re-
liable indication of their settings be-
fore the erash. The fuel selector and
cross-feed valves were found. Left
cross-feed valve closed, right cross-feed
valve partially open, ieft engine selec-
tor valve in the right main tank posi-
tion, and the right engine selector valve
in the right main tank position. No de-
termination could be made as to what
position the carburetor heat valves were
1n when the aircraft was in flaight,
accordingly, it is not known whether
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carburetor heat was being applied during
the course of the instrument approach.

No defects or indications of melfunc-
tioning which could have resulted in
power faiiure prior to the time of the
acerdent were found in the disassembly of
the engines. Insofar as possible, all
accessories on the engines were tested,
and no unsatisfactory condition was
found. No defects other than impact dam-
age was found in any of the electrical,
radio or ndvigational equipment. All
maintenance records for the aircraft were
in order, containing no items which could
hdve resulted 1n mechanical trouble. An
examination of the propeller blades, pro-
peller domes, engines, crankshafts,
accessories, and mmpeller drives showed
that little 1f any power was being devel-
oped at the time of mmpact.

Survaivors testaified that before the
aircraft struck the water the engines
raced momentarily, and that the entire
aircraft shuddered. The flight attend-
ant, one of the survivors, sard that be-
fore the airecraft struck the water he ob-
served the ailerons working violently.

At the time of the flight there was an
overcast between Norfolk and Washington
at 8,000 feet. Below this layer of
clouds there was a second cloud deck, the
top of which was between 4,000 and 3,000
feet. In the vicinity of Washington thas
gsecond cloud deck lowered to within 300
or 500 feet above the ground. A lignt
rain was falling, and a shallow fog
formed over the river and drifted over
the airport. As a result, visihility was
variagble from 3/4 to 2 miles. Wind re-
mained light from 8 to 10 miles per hour
from the southwest.

An airway forecast i1ssued at 1209, De-
cember 12, 1949, predicted improving con-
ditions during the remainder of the day
for the Washington National Airport. The
ceiling was to raise to 3,500 feet and
the visibility to 6 miles by midnight.
Later that day, howdver, 1t becsme appar-
ent that there would be no improvement.
The next regularly issued forecast, at
1720, reported that the ceiling at Wash-
ington National would lower to 400 feet,
and the visibility to 2 males. Further,
that by 2330 the ceiling would lower to
200 feet and the visabilaty to 1/2 male.
This forecast was dvailable prior to the
fliight's departure from Norfolk. A
Flight Advisory Weather Service forecast
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for the period 1945 to 2145, 1ssued when
the flight was en route to Washington,
stated that river fog drifting over the
arrport would reduce ceiling and visibil-
1ty to near zero conditions.

According to instructions existing at
the time, visibility was measured by the
runway observer from his position at the
south end of the runway to the north, in
the direction that the aircraft was to
land. No measurement of visihility was
made 1n the opposite direction, that from
which the aircraft was to approach. Con-
cervably, zero conditions could exist
#long the approach path éven though visi-
b1lity over the runway would be unlimi-
ted. In this case, howeéver, the observer
stated that he could see the red obstruc-
tion lights on the radio range towers
which were .9 mile south-southwest of the
south end of runway 36.

At the time of the accident all Wash-
ington National Airport radio and light-
ing facilities were operating normally.

Analysis

The flattening of the leading edges of
the wings, the destruction of the nose
section, the displacement of the left
wing rearward and the right wing forward,
along with other breaks, tears, and hends
in the wreckage, showed that the aircraft
struck the water in a steep, nose down,
left turning attitude. This fact,
coupled with the testimony of the survi-
vors to the effect that the aircraft
shuddered and that the ailerons worked
violently immediately prior to the time
of impact; admits of only one
conclusion— the aircraft had stalled.
The only explanation for a stall in thas
case 1s that suffiecient air speed was
not maintained.

The stall could have resulted in the
right turn from the center line of the
approach, or the turn could have been
caused by a loss of power of the right
engine. There are séversl possibilatiles
which could account for a temporary loss
of power on one or both of the epngines.
There may have been carburetor ice, for
weather conditions were suirtable for 1ts
formation. However, no determination
could be made as to whether carburetor
heat was being applied, and if there had
been 1ce in the carburetors 1t would hdve
melted as soon as the engines were sub-
merged in water. There 1s also the
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possibility that all fuel in the right
main tank, to which the engine selector
valves were found posiltioned, may hdve
been exhausted., Ordinarily, each engine
selector valve would be posltioned to its
respective main tank for the landing
approach. Again it 1s impossible to make
a determaination, for the positiom of the
engine selector 'valves could hdve been
changed by impaet forces and the €vidence
of how much fuel may hdve been an the
right main or any of the other tanks was
destroyed when the tanks and fuel lines
were submerged and filled with water,
There is also the possibility that both
engines did not respond simultaneously to
a rapid advancement of throttles after
the engines had cooled during the long
glide of the instrument approach.

Any of the above possibilities could
account for a temporary loss of power on
ohe or both engines. If the left engine
had responded to an open throttle while
the right sputtered and missed, the air-
craft would have turned right unless the
unegual thrust had been immediately com-
rensated for by use of flaght controls.
Howeéver, a power failure does not in it-
self account for a loss of safe flying
speed; 1t remains that flylng speed was
lost during the landing epproach which,
of course, resulted in loss of control.
Likewise, Captain Ddvis would have known
during the last part of the approach that
he did not hdve safe flying speed if he
had given proper attention to the air
speed i1ndicator or even if he had had the
copilot call out changes in air speed.
Accordingly, it appears that Captain
Ddvis did not give enough attention to
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all of the flight instruments, and, as =&
result, permitted the aircraft to stall.

Findings

On the basis of all available &vidence
the Board finds that:

1. The carrier, aircraft and crew were
properly certificated.

2. No indrcations of mechanical daffi-
culty in the operation of the aircraft or
any of 1ts components were found.

3. At the time of the accident all
radioc and lighting facilities for the
Washington National Airport were opera-
ting normsally.

4. AL the time of the accident the
ceiling was 400 feet, variable and the
visihility was 3/4 of a mile to the north
of point of observation.

5. Immedlately before the accident,
and during the executlon of an instrument
approach, the aircraft was stalled at too
low an altitude to effeect recovery.

6. The aircraft struck the Potomac
River 1n a steep, nose down, turning at-
titude, 1,875 feet southeast from the
approach end of runway 36.

Probable Cause

The Board determines that the probable
cause of this accident was the stalling
of the aireraft at an altitude too low to
permit a recovery.

BY THE CIVIL AERONAUTICS BOARD:

/s! JOSEPE J O'CONNELL, JR.
/s/ OSWALD RYAN

/s{ JOSH LEE

/s{ HARCLD 4 JONES

/s! RUSSELL B. ADANS



Supplemental Data

Investigation and Hearing

The Civil Aeronautics Board was noti-
fied of this accident at 2203 EST, Decem-
ber 12, 1949, by CAA Communications and
mnvestigation was immediately initiated
in accordance with provisions of Section
702 (a) (2) of the Civil Aeronautics Act
of 1938, as amended. A public hearing
was ordered by the Board and was held in
Washington, D. C., December 22 and 23,
1949.

Mir Carrier

Caepital Airlines, Inc., 1s a Delaware
Corporation and operates as an alr
carrier under certificates of public con-
venience and necessity and an air carrier
operating certificate issued pursuant to
the Civil Aeronautics Act of 1938, as
amended. These certificates authorized
Cep2rtal Airlines to engage in air trans-
portation with respect to persoms, prop-
erty, and mail between various paints in
the United 'States, including Washington
Naetional Airport, Washington, D. C.

Firght Personnet

Captain William Jarmnan Ddvis, age 45,
was first employed in May 1932 by Capital
Airlines in & non-flying position. In
September of 1942, he qualified for a
commerclal pilot’s license, and was sent
through a company flight training course.
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Additional training was received in 1943
after which he was assigned as copilot.
Two years later, he agein sttended a com-
pany school, following which he received
an airline transport pilot rating and a
promotion to captain. All of Captain
Davis' certificates and ratings were cur-
rent at the time of the accident. He had
a total of 5,476 flying hours, of which

5,206 were in DC-3 equipment. His total
instrument time was 453 hours.
Copilot Lloyd Leroy Porter, age 28,

received flight tralning in Army Air
Forces and was employed by the company in
Qctober 1945. He held a currently effec-
tive gimman certificate with a commerecial
pillot srating. Of his total flying tilme
of 6,690 hours, 2,539 were in DC-3's and
258 were under instruments.

The Aircraft

The aireraft, a currently certificated
Dougles DC-3, NC€-225691, was manufactured
September 21, 1940. At the time of the
accident 1t was owned by Cspital Airlines
and had been flown a total of 27,3896
hours. It was equipped with two Wright
G-102-A engines and two Hamilton Standard
Hydromatic propellers. The total t.me on
the left engine was 11,492 hours, and 376
hours were accumulated since the last
overhaul. Total time or the right engine
was '23,430 hours, and 3i7 hours were
accumulated since the lar: overhaul.
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